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l)llal f’1’(’qm)cy  \’l,llA Ol)s(’1’llliiotls of 111(’ 1111( ”1(’11s or N(; c 4261 (:; (::270)

I(\T(~al  IIigl]lj SyIIIIIICtIiC r a d i o  stIIlctIIIrs al I)(ltll 1.6 aIIcl S.1 (J II Y,. AI Ialys; s

of” tlIwx~  ill]agcs  SII(JIVS tlIat  tlIc c(JIIlral  10 ])( of Illis sol IIcc i s  ]Iot siglli{ica]ltl=y

a fl”rct cd lJJT frw-f’rcc al )sor])t ion, (’\’(’11 tllollg!,ll  tl](’ 1111( ’1(’11S Of 111(’ p;211:lX~  is lillo\Yll

to coltldi]t  a IK2111J’ (dg;e-oII d i s h  o f  p,21s alI(l dlwt. ‘1’11(’ 1?1(”1{ of (l(’t (’(’t 211)1(’

alwrl)tio]] i]]l])lios  tlIat llIe (Ic]lsitj o f  iollizc(l  p,as ill tlIc ccIIt Ial 1 0  ])c i s  I(SS

illall ~ 10:+ (’lll-:+. ass{]ll]illg  ?I t(IIII)(’ltItIII(  0( N 1 () ’41i. ‘1’11(  I)rip,lll]l(ss  of t lIC

])(-s(:I1(  j(ts f a l l s  of[” ra])idly  ()]1 l)otl I si(l(s of tlI(’ (01(, s(lp,p,csli]lg tlIat lIIC jots

aw ra])idl~’ (JXINIIdi  IIg dllri]]g, i lIc fihsi scvmal  ])C of 1 IIrir  t ral’cl. ‘1’llc rat c of jot

cxl)allsio]l II IIISt s l o w  IYII(’11  tlI(J illt(~r]ial ]) I(WSIIIC falls  l)rlow  that of tlI(~ (xt(IIIal

]I)(xliul)].  V’c sup;$osi tlIai t h i s  occllrs Iwi mwlI almllt I () all(l 200” ])(’ frolll  Illr

coI(~ l)wdIIsc t IIC ra(c of dcctx~asc i]) ra([io I)rig,llt 11(’ss is  far  slolt(’1  > 200  ])c floll]

ilIc cow t I]?I]] ii is Jvjtlli]l  1 () ])c of tllc cow. ‘I’l Ic ]mitio]l al Ip,le of tlIc ra(lio  a x i s

ill 0111’  \’l,l]A il]lap;cs a~rm~s, wjllli]l 111(* CIK)IS, iritll tllc ])(x+itioll aIIp)l  C 0(’ tllc

\~l,A-scalo  jets. ‘1’IIIIS t IImv js 110 cvidc]lcc fol’ IJmcssioll of t IIc jrts or orl)it  al

II Iolio II” of tllc co]]] ]mctl ol).j(d at tlIr Imsc of tlIr jets  011 tjlilc scalm slIorl(~I tlia?t

111(, ]Ilatcrial  ])rol)agaliol)”  Ii]t]c flo]]l  tlIc lIll(l(lls 10 tlIr dif[”llsr ra(lio  lol)cs.

,~lll)j(ci }I((ldings: accrelio]), Hc(”rctio]l (lisks galaxi(s: aclivc p;alaxim:

illdiljclllal (N(J(~  4261 ,  3(1270)  g;alaxi(w: j(ts ~,alaxios:  ]Illclci



1. lntrodudion

‘1’]Ic ra(lio  soIIrcc J3(;27(I  (l’li S  121(i-1  06)  associdtul  \vitlI  tllc 11? galax) N(l(~  1261 i s

c{)]II])[)s(’(1 of” 111’[) sy]]]lllctr;c lol)cs  o f  cxto]Idr{l (~l]]issio]l 011 (j])]msite  sides of ilIc p,alaxj’.

COIIIIrCtjrd  I)y syl II II Idric Ii])c-scale jets to a coIII])acl  radio  SOIIIW coi]lcidmltl  lv;tll  tlIo o]jticdl

1111(  ”1(’lls of (’11(’ galaxy. ‘ill IC coIII]Jacl  ra(lio  cOI( i s  a ]rlat ;vel~’ \T(’ali  l’1~111 Solll’c(’ ( 180 111.1)”

at 1.6 (. Jllz; Jo]tcs, Sral  IIcl; , aII(l ‘1’uziall  19S1 ). ‘I’l Ir ]a(lio jets cxtoII(l  out ;l]~])]oxill};it(lj :14

aICII  Ill I, lIavc  o]w]lillp; aIIglm  of IWS tlI al I 5°, aIId aIc coal i$tlcd 10 lvitllill  1 °  alol Ip, ]msitiol)

aIIp,lc NSc’ (l]~rl~illsllalv aIId l)a~im lW)). ‘]T]IC ]atio of jet  /(oulIt  cI;j(t slllfacc I)]iglll]lcss

witliill a f’elv arcsNoIIds o f  lIIC cel Ilral  coIII]mct  SOIIIW ;s (mly al K)ut 2:1, ill(licatillg;  {I]at

rrlal ivist  ;c Iwalllillg  c(l’rcts  arc IIOt S( roIIp, 011 I;l)c scales. ‘IIIIC ]Ili]]o]  ax i s  ])os;tioll aIIglc

of’ tll(’ p)alaxy rc]tlaills 69° :1 2 over a ~vidc ral IgI, c of radii (I)allcl’  1 9&h), smllc I 9“ frolll

tlI( Ia(lio  axis,  I)ut tlIc  st(llal  rotHtio]I”  a x i s  i s  aloIIg ])ositio]l  alIglc IT):3Q  1 4  (I)alics aII(l

I]irkillsllaw 1986) oIIly 6° fl’olll {11(’ ]H”oj(’(’1(’d  111?1;01”  a x i s  o f  tllc F,211:IXJ’.  1~1’id(’111’ly N(l(: 4261

is  a  lIcally l)rolatc ~;alaxy IYIIOSC stcllal” rotaiioll a x i s  lIas II() rclatio]lslli]) \vitll tllc (Iircctioll

of tlIc la(lio la(liojcls. N(~(;  4 2 6 1  lIas al I (x( WIIICIY  co]]l])act ol)t ica] cOI(  coIn])aIc(l  t () ot]lc]

gdliixi(s of” silllilar lllll}i]losit~ (I,al]cr 19 S51)) aII(l i t s  o])tical l)]ip,llt]lms  ])lofilc II IatclIes  tlIat

of lIIC ]Iollisotllc]]tlal”  core of MS7 ( IJauw  1 9&k).

Mi; llctillof[’ aII(l lkv I(lcI ( 1 9/37) disco\wd a Slll?lll (Ills( lall(’  ill 111(’ (’(’I IICI’ or N(; (’ “I?61

~~llicll i s  orir]ltml ])(’]])cJllcli(lllal  to tlIc radio  ,jrts. NIOIC rcccIIt  1 IS’]’ ol)s(ll:lti(~lls  lIa\Jc

rcv(wlcd  llIiit  tlIc o])tical lIuclclls  i s  sIIrroul Idd I)y a  (Iisk of g a s  alId (lust  1 . 7  awscc jll

(Iia]l]der  \vlIosc  ]jrojcctcd  rotat,ioll  a x i s  ;s alig]lml Jv;tllill  srl’cIal {Irgrtw of tlIc  ]a(~io  jets

(Jafk,  (t al. 1993;  l!)!](j).  At a (list al]cc  of 4 1  Nl])c (1’al)cr  ct a l .  1 9 S 9 )  tlIQ 11 S’1’ d i s k

(Iialtldor is 340  ])c. SOIIIe  autlIoIs p;ivc distallcc (Wi]])atcs u]) t o  IIII(C tjl))(s  sIIIalleI  tlIalI

this, lvllicll  of Coil] ’sc lvollld ITdllcc tllc ])l]ys;cal  size of tllc 11 S’1’ diSli  l)y tl]c  Sall](  Fdctor.

‘1’l,c rc,la{i[)ll  axis 0{ ilIc 11  S’1’ d i sk  i s  ;l]cli]lc(l  (M” f]o]II 0111 li]le of sif’.llt (Jafk,  ct al. 19!16),



4

sl]ggpstillg  tlIat llIc radio a x i s  IIIay IN at a si]l)i]al aIIglc  fIOIII  0111  li]lc  of sight.

‘1’IIc a])IHIrclIl  illclillatioll  o f  {lIc 11S’1 almjr})tio]l (Iisl; aIId tlIc l a l g c - s c a l e  (hli;lle]IIIoff

aIId l]PII(IU  dllst lal Ic) disk di(kr l))’ almu{ 1 0 ° . It is likely tlIat tlIc llS’ll disk alId tlIc largm

scalo  (l IIst laII(I aw lK)ilI  1)2111  d a sillg;l(~  waIlml  d i s k  SlIII(tIIW  (\lal Iiilml d a l .  1996).  Sillcc

tlIc II I;IjOl axis of {II( 11 S’1’ disk is at a ]milio]l alIglc  of l(;O, wllicll  i s  IIO{ ortl Iogo] Ial to

tlIc  ]msitioll  al Ip,l(’  o f  111( m(lio j(is, tlI( ])ws{llII(xl  Jval])  (oIIt  illll(s  into III( wp;io]]  c l o s e  to tlI(I

(xv  Ital l)lac]{  lIolc.  Jafk C( al. (1996) ]mi]lt  OU1 tlIal tlIc a]J]mIc]It  ccl ItcI o f  tlIc llS’ll disk i s

(Iis])lacc<l  froltl  tlIc  o])tical Cclllcr  o f  llIc galaxy (I)asc(l  011 iso])liotc fitlillp,  ) l)y at 1(’ast 5 ])c.

NrIItIal 11]’(lK)g(II aII(l (;() lIav( I)CVII ddwt({l ill  al)soII)t  ion ap)aillst  tlI( radio cow  I)J

,Iafl(’  all(l lv4(”  Nalllal’a (  1 9 9 1 ) .  ‘J’llcir  liI(?Islllc]II(  IIls illclicat(  tlIat  tlIc t o t a l  ]IIass o f  g a s  ill 111(

llS’1’  IIisk i s  w IOF) Nl,.,, wllicl) ;s sllflicic]ll 10 lmvct llIc Iadio s(JIIIcc  fol N I  Oh )’cars. A1l ()(

tlI( al)ol’c  (\;(lc]l(e sup,gcsls  llIat tlIc ]a(lio soIIIcc i s  ])c)lv(I(xl  l)Y II Ia{(Iial  acc Ict iIIgI,  ill frc)lft

1  s dust, d i s k  tlIIOIIglI  111( lIS’I’ dIIsl  (Iisl;  aII(l c\(IIIIIallj’ OII1O tlIc (u IIs(’(11)  i]lll(rt  11(’  Ial’g(’- S(”a (

ac(r(~tio]l  (lisk  \vl I(w  llIc radio jd forlllatioll takes ])lacc  l~;tllill  a  fmv S(.lllvztltzs(”llilfl  ra(lii  of

a  CCII(  Ial ]Ilass;vc I)lack II OIC. ‘I’l Ic acc]ctillg ]IIalclidl ])lol)al)]y  cal IIc flo]rl  a  ltt(>ip,(r  II(1  \f’(’(’tI

lV(J(~  lLl(i I aII(l a  s]IIall(r  gas- ]icli  p,alax.y. ‘1’llis 11’0111(1  cx])laill  tlIc a])l)aIcIItly IIIIIclal((]

(Iy]lallli(s  l)(t\v(mI  tlI( Ras aIId (lIIst  jll tlI( JIIICl(aI (lisks aII(l tlI( ol’(]-all  slcllal  (Iyllaltli(s  o f

111(’  p,alax  j’.
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3 . lliscussio]~

II i s  cl(wrf m)) \~l,A ~IIIag(w IIIai  l)otl I  tlI(L(ast aII(l Nwtj(t i]) N(; (! 4261 (mt(IId  far

l)ryo])d  111( s c a l e  ofoIIl \~l,llA il])agcs. ‘1’ll(wforc. lIIC (lis?I])l)(:~IiiII((  of ’l)otlI” j(ts Jvitllill  a

f’(~v t(IIs ()[II121s  of’tlI( (01( i s  IIol causc(l  I)y tllcil  (Iisllll)tioll  o] ‘+s])lotll(lillp)’” l)y a (lcl Is(

illt(wlcllal ]I)(dil]ll). It is lIIorc  l i k e l y  tlIat tlIc’  j e t s  aw fa(lillpl  (lLIC to a(lialmti(  cx]mllsioll

(’10s(” to 111(’ (’01’(’. ‘1’llis  illl])li(w  that Illr (xt(vllal  l) I(WIIIC i s  1(ss llIal I tllc  illtclllal j(~l

])1”(%s(11’{’. A t  SOIIIC ]mil}t  tll( illt(r]lal ])r(ssuw  ill tllc  (xl)~lll(lillp)j(ts  ~till  I)(XVIIIC  I(nvcr

1112111  IIIC (wl(wIal  ])rcssurc  (lvlli(ll slI(Jlll(l  f’all III(W slo~vl~’  tlIalI d“ 2 at lalgc  (Iistallccs),

callsillg  tll(~ o]wllillg  alI$lc of tllc j e t s  to  1)(. r(dll(d and ])ossil)ly  c r ( ’ s t i l l :  slIocl{s  l\’lli(ll

(0111(1  1(’?l(((’1(’lat(~  tll(’ ](’lativistic (Jlr(t  IoIIs. ‘1’IIc  r(v+IIll  l~ill  I)( a 11111(11 sl(nvcr (lc(wasc ill

j(l l)lip;lltll(ws 011 k])c s(al(’s. OLII all~l]lal ](wl~ltiol] i s  illsllfli(i(tll to ]IIcasIIl(  tlI( ()])(tlillp,

al Igl(’  Oftllc  ])(-s(al(j(>ts,  1)11(  f’WIII  fip,(llt ~ IV( c:\Il g~t ;III II])])(.I  ]illlito (;l])]~l c)siltl?ll(,l) 10”

for tlIcmst jet. co II I]mMd  lvitll I(WS tllall  5° 011 II])( scales.

\~’(calIs(d allll])l)c]l  illlit(  llllll(fl(  ((l((tl ()ll(lcl  lsitjilltll(illll (1~1()]) (() fNf{(; l26J

fl’olll  lllr al)]) ?ll’Cllt l?l(’li  of flc(-fl((;il)sol])lioll”  a{ I.(i ~~llz. lfalmrl)lioll  l))’ all illll(v (li Sli

01 10I1Is  (){ io]liw(l :;as  IVcrc sip;llificalltl \\’(’ R’olll(l (’x]) (’(’t 10 S(’(’ a  II IIICII II I()]C  as~’lllrtl(~lric

ra(lio  IIIOII)lIolop;\T” (c.{. 3(;84;

iIII(l  lk*IIso II 19$4).  ,Si~tcc lmtj

l)rip,ltlltos,  tlt( ol~tical  fl(ljllI

Assl]]))il]p)a  g:lsl(]]l])c]atlllct)f  ~ I(YIK aIId a  lMtlI  leIIgI,tlI  f)flo])(p)i~(~sall  clwtro]l  (lcllsity

<  lo:{  Clll”:+. ‘I’l I(tlOlal  IIlassofi  olliz((lp;? ]silll])lic(lis”  < 10’” 11,,. It a])])  wll’s that’ lvr IIav[’

a IOJY (l(llsity,  ]) IwIIIIIal)ly  hot, illllel ‘(1)111)1)10”  fillillp,  lll(illll(r  several  ])( of tllc IIIICICIIS

(witllill  ~vlli(ll  tll(la(lic)jet  scx])all(l  l?ll)icll~)sl  llto[lll(lc(ll))a  coo], IIigllcr (l(llsit~  r(gioll

(tll(llSrl’tll)sol])tioll”  (lisl<) l\itllilllv  lli(lltll  (cxl);  lllsi()llc)fil l(la(li( )jctsisl  l(?lllJll?llt((l.

A s  IIridlc alId l)(rl(y ( 19S4)  ]millt  o u t , tlI(~ c(lltlfil  l)rip; lltl}(ss  o f  aII (xl)all(lillg



J]  tl’ill  JS\r(’l”S(’  It)ap; tlctic ficl(l.  lf c({lli])alt  it iol] i s

to (/-’1”’ ;f (} ~ - ().65. ‘1’llis is sil]lilal(() tlIc

(~11 Z (-1).3 illl(l  “1.0).

N(;(~  426] ;s ~ll)])]oxi]t]:itcly  20 til]lm sIIIall(Iil  IaII i]) IIy(lr:t  A  (,lafl’c a]ld McNalt  Ia]a

‘1’ay]ol” 1!)96).

il~;(~  4 2 6 1  co]llai]ls a] I X-lay soulcc IvlIos(  alIgI]laI  cxtc]It ;s si]]]ilalto tlIat o f



I ()

to lq,ill. ‘I’l Ic aIIgulaIIJ’  ulImml\’A  X-ray (Jlllissioll  i s  likrlylo lx IIlostly lIol Itllcrlilal alId

assc)ciatcd  \vitll tllc ilillcr radio jd (\470rr2111  alI(l IIirkillsllaw 1991)  I)asrd olI tllc olxwr\’d

<ort(~latioll” l)(*l\vcelI X-1ay ]J()\vcr Ia\\r coIII])ol IcIIt alI(l l’a(lio (“OIY~ IIllllillositim,

‘1’11(,1(’ is a l s o  diffllsc  X-ray gas ill tlIc gIOIIj)  colltaillillp,  N(; (; 4 2 6 1  Ivllicll rxtc]i(]s

to a ra(lil]s  of a t  I(>ast do alc]llill  fto]i]  N(~(;  4’261 (I)avis. C( a l .  1995).  IIirkillsllalr aIId

\1701rall  (  1!)!)4) colIclll(l(d t h a t  tllc X-raJ’ F;as C(jllfill(s  tllc k])cscalc radio, jets, alI{l that

tllc j{ts tclllli]latc (flail into tlIc ttvo CIif[us( 101)(s) a t  tll( ])oillt \Irl IcIe  tllc ext(lll:ll  l)lmsllIf

falls  I)clolv llIr illtcrtlal ]) ICSSIIW ill t l l ( ’ j e t s . ‘1’tlis illll)licstllat tllc flmv i]) tll(jcts i s  s]otv

(s~]l)so]lic)  aII(l tll(,]f\f()]ctll attlle] :i(li(Js()lll(  flif(tilll( is:itl(ast lo& J’I?]ls,(() ]lsisl(]lt\~itll

llIe II IeIp,cr ag( of  Scll~wizcr  alId Scit7(r. ‘1’llc]mitio]) ?Ill:l(o flll(]:i  clio:ixis ill” ollr\’l JllA

illlilp;m ap)rwst ~f’illli]l tlIe cIlols, ~vitll tlIc l)ositioll a] Iglc of tlIc \T I J}\ -sca le ’ j ( ’ t s .  ‘1’1111s  lllclc

i s  1 1 0  cvidrllcc for ])mw+sio]l  of tilt’  jrls or orl)ital  IIlotioll or tllc COIII1):IC1  ol)joc(  al tlIc

l)iIs( of’tll(’j(ts 0 1 1  tilllcscalrs s])ortcl tllall  tll(’ l)]alcrial  l)ro])agatioll  tiltlefmlll  tllc lIIIclcus

to tllc (Ii(l’usc radio IOINS (> 10s ~cars). ‘1’llis lollg~tmtl stal)i]ity illl])licstllal  tllc cmltral

Coil) pad Ol)jd  IIas a V(’ry 1:11’:;(’  allp;lllar IIlolll(’lltlllll.

()])t  ical ol)s(l\’atio] lsc)ftll( ]lll(lcllsof N(J(~ 4261 Ivitl] tllcll S’1’\471’’1’ (12illclic:it( tll:\t

tll(i()]liz((lgJ ):lsis({ )ll((]lt]atc(lill?  l]cF,  i()]l IYitlll`'\!'llhl Fv 23 ])c, alI(l  llS’ll l{ ’OS ol)scl~’atiolls

SIIOIY  ]otatiollal”  l(~locitics  ~vllicll iltl])lies  a cclltral II IaSS of (1.  ?  :1 ().-4)  X 10S]  h i , - .  (1’’0](1,
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l:ip;. 1 . \’l,llA  illl?l~C  of ~(;(: 42(i1 at ].632 (~llz. ‘]1]1(} (“olltolll’” lmcls dl’(’ -(). F), -().2?:), ().2?).

().:), 1, 2.,4, S, 16, :+2, 50, 70, al)d 95%1 of tllc lwak surface l)ri~lltllcss  (98.2 II IJy/lwaIII). ‘IIIIC

rcstorill~,  Inn) is 14.70 x f~.1 I ll]as ~~itll  lllr II Ia$j OI axis alo IIg ]mitioli al Iglc 10.5°.

I“ig,. :1. lx)tv  rcsollltiol]  VI,llA illlapy of N(;(~ 4:MI at 8.3N7 (;l Iz. ‘J’llc  Colltolll”  1( ’\J(’ls ?I1’(’

- ( ) . 1 2 ,  - ( ) . ( ) 6 ,  ( ) . ( 1 6 ,  0.12,  (1.25,  ().5,  1 , 2, “1, 8, 1(;,  32, !)0, 70, all(l 95(XI of 111(’ ])(’ak Sill’f:lc(’

l)rig,llt]lcss (288.:]  ]tiJjJ/lKw?t  I). l“or co] t ij)alis(~li  \\ii II fi:,ll  rr I ilIc sa]t]f  fi(ld of liclv a]I(l

rosloriltg l)cal])  (14.70 x 9.11 l])as, ])ositio]l all~lr  I - 10.5”) II?ls 1)(’(’11 11s(’(1.



rll

-—

>L

I
,. .,.

,“
,.. . . .

1 .1

v

11 ..1.1 I .-1 I

c>
Lf)

(39s3.

I

9A

,.
Ill

<

.

1 . . . I

]Dla>l

,..

0
,,

.’

1. 1 I

I

c1
Lf)

I



[- 1

,- .,
<1

o

c.

!— -_.l  ---- .1 I

-
0

1 ..1

,----
0
a)
(n
$)

u. .
.-.
[
\/

4.
CY

a)
>. .

4J
u

‘a)
n“



1 r r- - -

.>

::17 ::’’”–-~~  ‘ “-:’ I r,. ...,. .’.’ 0
111 <)

o

11.1

C3

7

,.,
:’, ,
,,

)

o

?

I

,-

(7

,.,.,

.,

c)

o

0
0

d

,

Q .:

‘“” 0 ,., ,.,
c) o

-..u“
‘.,’ c)

0

0

0 ,-. .,,
.“

,,,
C_) :: “,’ “

,..,..

0 ,.
‘..

,.. . . . .
,, .,.,

,.,  ., []  ‘.’,, .,,

“: o~> ,.:,.:::
1

0 ““-~ ~ ;,”,:”.”::.:;’ ,
J._-_\l. 1 ,  0 , . ,1 ‘. . ..1 , /h

“,

G’

o. .,,.:
,’
.,

. . .
,’
,.

<7

()..‘L
o

, 0 ““’ (?
.

v
‘.m “w

1 1,’”,  , I A I

c1

Lf)

I

k

u.-

c1
Lf)

FIG. 3



1

x
L

z
a

(% -1

- 2

-40 -20 0 20 40

Distance from core (mas)



1

0

-1

-2
-40 -20 0 20 40

Distance from core (mas)


